criticized aspects of Ginevan et al. 2 We would initially like to address some matters of fact. First, the version of the model we tested in our paper was reviewed (but not tested) by the Institute of Medicine (IOM). 3, 4 The disk we used to install the model was obtained from the Academy's public access records office. 3 Second, we have published two papers evaluating the Stellman model. One paper 2 shows that the predictions of the Stellman model differ dramatically from (a) measured deposition patterns and (b) predictions of other, well-validated, spray deposition models for the spray system used for over 90% of the herbicide application in Vietnam. The second paper 5 indicates that the Stellman model is apparently not self-consistent as its predictions vary by more than 1000-fold for points that should have similar E4 scores.
The Stellman letter states that they were unable to match our calculations of E4 scores and provides tables in its supplementary materials to support this fact. It is true that their calculated numbers are not exactly the same as ours, but the differences are modest. For over half the locations reported in the study by Ginevan et al., 2 the difference between our results and theirs is less than 10%. Moreover, general patterns are similar. For the 18 points on the flight path, our E4 results range from 118,336 to 536,367 with an average of 315,328. The Stellman results for the same points range from 156,354 to 609,500 with a mean of 392,134. Similarly, for the 18 points 4 km from the flight path, our Letters to the Editor E4 scores range from 64,161 to 215,154, with a mean of 120,584 and the Stellman's range from 64,161 to 215,254, with a mean of 121,190. The disagreements that do exist may be due to the fact that we did not provide exact latitude and longitude for our test data points. To avoid further confusion we have prepared two spreadsheets titled ''TestPointsGinevanA.XLS'' and ''TestPointsGinevanB.XLS'' and will make these available to interested parties. These include latitude and longitude coordinates for all test points from both our papers 2, 5 listed by mission number, location code and dates. With this information anyone who has the version of the Stellman model tested in our papers can replicate our results.
One central misconception of the Stellman letter is that it assumes that we are using something other than their model to calculate E4 scores. In fact, as noted above, 3, 4 this is not the case. Moreover, we believe our papers, and especially the second paper, make this clear. As both Ginevan et al. 2, 5 papers are discussed in the Ross and Ginevan communication to IOM, 6 which was the stated impetus for the Stellman's letter to the editor, it is hard to see how this misunderstanding arose.
Their letter discusses the Ginevan et al. 2 calculations for ''mission day'' scores but not the calculated scores for the same locations the day after a mission occurred (ref. 2, Table 3 ). This is important because the ''day after'' scores are uniformly more than 200-fold less than the ''mission day'' scores, meaning that even if there were other applications in the area, the contribution of another mission to mission day E4 scores would be minimal. We also note that the only inputs for the Stellman model are dates defining time of exposure, and latitude and longitude defining location. It was suggested that we ''conflated'' two submodels. We simply attempted to explain why E4 scores (which are the only outputs of the model we tested reports) dropped more than 200-fold between mission day and the day after.
There appears to be some concern regarding the use of ''raw'' rather than log-transformed E4 scores. First, routine use of logtransformed exposure data is a dubious practice, 7 but more importantly, a logarithmic transformation does not alter the fact that the Stellman model assigns substantial E4 scores at distances from the application path (e.g., 1.5 and 4 km) where exposure based on a validated deposition model is essentially zero.
2 For example, the mean E4 scores at 4 km are 31% of the mean on path scores, based on the Stellman's calculated E4 scores presented in their Supplementary Material. If instead we use the Stellman's preferred log(E4) metric, the average log(E4) score at 4 km is 90% of the mean on path log(E4) score. We are aware of no measurements of deposition from aerial application that support dispersion estimates which comport with the E4 scores reported by the Stellman model.
Despite their letter's assertions, a variety of quantitative issues are raised by their model. For example, they defend expressing E4 at a point as an integral of the reciprocal of the distance (d) of that point from the flight path. We reiterate our comment 2 that 1/d is dependent on the units of d (e.g., d in meters increases much faster with distance than d in kilometers) and they apparently never specify the units of d in their model. Similarly, if they were correct, the integral would imply that a longer spray mission would result in higher individual exposures than a shorter spray mission. This is contrary to the conventional understanding of the physical processes that characterize exposure.
